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#^£it% «5^1# (Biotechnology) <§I«RMCpHI iSR*fi> ¥^0 (Applied) *11*11 1 

tot flCT$ ^‘Mf'sR'iJl HMI'olW toM ®1T® ^V® «n^ I ^ ^fj ^*f ^ 7 ® 

«nw 4<t 1 w *jt fto<i gi^#, m»n«Pi«> ««w «fcr « 

siW ftw-H •Nfc^Pit 'iilR^^o ^mt *i?r ««w6t to 'fiHM4>Bl 

>ShM>l« sitoim ^t m, ct1t> to ^ <mc*m 1 **nto w 

^]<l£l^l® (Biotechnology) *TtW 'sttaR'esIwo •^g s ? <£Rs *tt*lt 1 

^ *ti*nfi> toi^ tost *im wot w*jtw ^ *iii«n to*ij ^w, $*no^t 

«wghi *ih *itot ^fto, ’ito*! es^ w^mr 

*1* to^ 1 ^ ^>f*to ^rat ^ $1^ TOifa cb^t i 

















































VOOVD 



ctW' a iN^i: 

qt^tt 'Q ^TWJt MJs *fl^' I 
f^J <Pl e 1tjl<] ^jNjt <MOJ> 1 
*t*ff fcWfPT fl»5y ^HblUD «mN *|fiR I 

C®rwfl3<|i ^nillQ%iin ^7n*u *ifiw i 

■"PU ^’Ikw (.'s?c*ifi> < p ^fwftiilRkc^ <u<i3j*i ^fat <p*u.'® *iN<i i 
$H»jPM ^ W ^4=tf *lfiW I 

vmj|*h <Rtfa *tm i 

dW (,'srRlu<p ^fsjPifilRkwis <u<i^,l*i ^*fat ^»^(.'o 9 tt?R'i 

®tl^2|*lj® 'Q <U<1$J(.?13 R<l«) C'll^ls ^q»«i <p<ios ‘ ! 1ls<i I 

'OlNIC.I* Sil'oftc/'IS ^Gl SrhSi^ji^ «mh *im I 
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14.1 (Biotechnology) 

^RsR]^ '*t^f Biology <*R? Technology-^ 5 tR» i Biology *tE*R' ^f«f i^R 

R<.**R ^R <*R5 Technology "Ic/ns 2R% i ^Nk Biology <4R? Technology-^ 
; 5fH5'S-»i , HR^s 11919 Rt^T ^K®t§R 2 |(.<p 1*I^1 (Karl Ereky) 

£NR Biotechnology '*Rrf& £R^T <p«i*i i £R% £fRR <K3 <.<plt*il 'sth(.<pl*i, Rf 

^»R w*tRs*R <u<rR »I1R c^tRt <Rf*H>pp*R (§R*t Rf £t# Rl ^pjiR) vSvsH^i 
<?R ^R <RR* £|foiiM'a W £Rfp© ^ i 

R^tFR ^5RMI*J c<p|cil ^FjR ^R i '5nWT»EsR (RR^^RfiR^T 

£ft?[R RR ^«ic^ i <*RS c&hR^odii (Fermentation and brewing) Rtfst £R%^R 
RRR £tR 8000 <pwc^ i 1863 Rftpf C5RR CSfRR ww«i c<p|Pi'»'g Rf 

R3J^C«TT 'oilR < *plws *R <RR> ^RsR% *i'8*ig<R ^RM RR ^?T i 1953 RtW 
Watson «1W Crick f^R4 ^SRR C#T5f qMHlft+feltl 'a||*t**l 

'SlRfjR* #^£R% RR i 

^RsR^ v oic*i < p fi>^J <pI«ii>R (Tissue culture) 'Q Rr £)(.<pH«i 

(Genetic engineering) *Nt^ ^R '5s|?)*l 'S 'o|*ul*'U fspWl '^Jt^l<P'!>l(.<l ^R3Ts ^ I 


14.2ft^T^H^ 

Sfiscis RRsJ (totipotent) (R^I c^R $IR>R <*R £iR c*im»IwI W*1 (Rc^> 

*il«<j>fl5 <j4r «micHl w, 4fiS^ R^r «»mi>im« vm31R> i ^iRR^ ^ 

i^RlR^ *RC^R <4^ C^R^rR^W fi>^|j (Tissue) Rf ^ >a il ^«il 1 ^ C*R 

*r* >|R|p|\svi>H<| <£\<p$ <m i <£R# 4N®R<I 
CTtCTt Rl^ltcsr (Nutrient medium) ^R^RR sIHrR ^it <H«1l>l« i fi>RI <FHt>R 
tefeuRteH-R m’Wfs ^ *M I RRT <H«16lW C^tiRT ffim Wl 

Rt ^RlR^ (<RT5RT ’Rt’tRl %i Rt M, RflkR ^sJlR) C^KR RR^ 

RR>illCV| 3Rl«l3!t W«IR <H«16R ^?lt ^ I Rt^Rt^s *|p> R#R ^RJ £tiRm% 
^R«T ^<1RR ^ i <phi>lw«l SwcHj 

Wf ^ (Explant)’ i 


*o)1r 





















































































v! )o<t 


14.2.1 

(a) ^1^ S|\&*t SSI's wl’1^8 Sf's^ic.^p i*r$r?ijl(.Ss stmj 

<psI ^ i 

(b) frsft: Sffer TSRJ 'i|VijM-U^i| ^Sf fcSlfsw, *M$(£l4,4WH, 

m 'STfaFT (Semi-solid medium) fcoRis 'ST'IJ W 5 ^ kf 8 ^ CT^T 

^IW (Agar) ^Itarto Ikta ^Itqre Mk <RI| i 

(c) '«nhln 8|f%4t: 'aiMh 'srfaFiw <pIu>«i kftsr (dSkifiJS^, <pR<pjI«i ift 3 ^) fkw ^Tf 

?|ll>Gt<M Ul^t Wt *WM's|c's 'sidJlt^'s (Autoclave) W 121° (P f. 

^smiaim (%<$, 15 lb/sq. inch 'BtC*t 20 ft. C^f i ^st?m 

^ w ftft$ ^riM «<w ^wnant (25+2° <?r.) ftaftns wv 



sill's* ■#wct 


'5TRW 


f53J 14.01: £|&sln ^lk<P *f*rk 


^r-«is., ##aaH- s^r-so-sr esjR 




















































vSo'b 




^t1 <4^ *l4l« 'sihlci flJ^j <ils^l3 R'»l'stc,*i5i ' 5 Tt*uc^ ^ml^R ^ibUA (Plantlets) 
fcsft ^ Rt <WMI>I (Callus) Rt '®i<ui<ii)*i < # e t^ 1 ^ <TO> 

^41^0^ ^T^tfw (Plantlets) i 

(d) ^fT ^.PtW 'SftWT ^Ml*®*: 4 TO® ^*ttf¥® -m*m ^ ^fT ^Tt ^tt, TO 
RPrv v5w>vs| «Tfa5ra *tra RiM^pt Rfesi C'T'Qttf ^ 4^? '®ki«u.<p ^ 

'SjRHi "sitWT *sft*R RRt ^ i 


(e) 8j|fR>4 ’Sfli’rtter PRI’jpfK?P Ptfe ^C?t 



Pics w *ira i *ttcat «rt’tk 5 it prabjtpfl <pw^ 


<il$« (RC^ ’TOf ’TOf sfl^fw *lRc<u.*ra *IH 1 *t1^C?I ^ i t>rai’jC°1l 

^ Tf^r ^ c^pit^ 5 <*ra* *tftc?j stt^fw *tfTOt*t "snto *itTOt ^?r i 


14.2.2 I^JJ 4>MblWd 

tfrgj #im C<fl*HM> <FtffSf ®nte 'eH«rt»H 8|«HWd CTO «*R* ^® WF® 

&fcMW TO^P ^flW ’tt'QTIt C^ 4 C^tlCTO ^*1^ »Wl4Hl OTtt I ^ItTO 

<ro> to toj <*ra^ faf*H5pp't^ ^itoij ■prat ^rat m i toc®^ (rat’ll, 
ftc*ra to 'oi^Mvjjs prat ^*h*r ^t *ira i prat ^*itro<t %mw®t cro* ^ 
?m m i ^iw <r wtrot toj TO’fc ?r«ifp prat ^ < ttwra ^%t srrami prat ^c^ra 
wut 4^tRt *irai <ra *ra fcfor %®ra ^tTO ras^iR^ra to % CT^piftr pratsttR® ^ 
^® ^®w wrm TOm ^rat *ira i R^pastra ^ra? to^i ^rac^® 

<j»Hpra ftwiww st^ %ro i c*m ^ »i®u<j>eii «itc^ ^t, cw ^t TO^ra 

"to ^rap# ^rat ^ira i <ra ^raR SRcn c<n-H'srii ^r^rat sji^I^toc^ 

'SRt'ra m ^t, '®lc^ ^® ^ , «ui^f^ "w«lt ^rat m \ ^rg 5 ? £l^R>^ vSvshci f^j 
TOPra £t^j% ^mra ^rat ^C^ i «p^lPi Rwl^l George Morel (1964) srsrt«t ^4^ra Gf^tH CT 
l>lRR>tl|v| (Cymbidium) ^ItW ^5 £twrf^ <^T4# CwRc^ij cslW ^ ^TO 8HH 40 ^N* 

prat ’ft'Q’T w i ^cft^, Rt^tr^f %csf RiR^tiivi c«fc^ raro w tor# 
prat ^ i snouts topr ^ rto so f^fro ^<jprat 

to, ^r ^rfw i ^ ^pr ^^®tR to «t%ut®, f^tt^ra, -snroRrat sr^f% c^ 

8|R>^^ (R 5 # c^0 Sl<pra ^ClRl<P 'SJjSt 'TO' l 1952 ^ttC®T 'srlfS^T ^TlW Rwl^l wRc^ai 

topics ■sitwt wi’i^s wtRrat« ^n^tt^ i 

WTO C*lRc>Gv| #» -sitTO CfM C^tt C^tW® f®t « (CTO 


$cOlr 












































































































fi>^J <p|«n>l«is Pmfo® W-'jRc® < # e t^s i »il«i«if*1*il*i 
Oil Palm -‘^FTfi>^j) < pl s it>l^ ’fafac.'© <p^l ^?I i f5^jj <pI«h>Im<i ^1*0^ &e 9 »if£i<pl 3 
5<PSl C^IW 88 '^rat ^ *ft'3?Tt I ^ '5tf*0C5I RR>?( CFC*t 

( Jasminum ) C^tCT 5 'oil®* <ilRI'sy < P'»lc. < i ^,' s 1lR?'© 'Soal'stklst, 

*k.<pi> 2ff% '5tft <§f@FT <m^<i (Sperm whale) t'ac o is slwil'sw 

■^1 1 <4^ l^fsj ^ «il«3. i c.'stlc'sthl (jojoba) *7tW 3,0© PwlRf© 

cse r ftw m *im, *& »n* m *ifsm w (cwr 

Arizona, California) ®tnil?i *Tt '^’‘t^fa'Q ^©p»s ^rsm i f&^J <p|«it>lw<i 

"sitWi ^ CTOT '5^, TO 5 ©h'sxiofa | 8?«i<il^TOt%S : TO' 

^twicwi 4tobiw« ^twj Xo*>\ym toff wf*s w, cwr, 
Rf»S| StTO <Ftf*t 'Q R(.lf*1 ©lf¥oiJ<l ■&rat %3*fFFT ^t 3«l(.3 l C*JM 2|f©Ml*ft ^ifw 
%3*rm%r m\, cm* *m, 4*Uio*m m\ m to^ i m9wI*i<fi, inform, 

1®rf%, <pl<.«Ril*1 2ff% f«T ^0*M '^rat %3*fFFT -^t 3C*JC$,1 Rf»S| ©l«T8?l©k *Fff, 

^FtFT 'Q ^3‘ 5 tFFT ^t 3«l«. I fi>^J <phok TOFt ^5ft^ C*Tffl5|j$ 'Fftt 

^3*fFFT 3«IC3 i 

14.3 C'8tt*t(i>4> (Genetic engineering) 

c^t^ 5 4<pfB ftflRS %•? <1^*1^111 *T4 *Fs < 5^ s 1^ 

C#^T '5^ %*T 21(.<pH®i (Genetic engineering) i 'SJI^'Q ^i^.'st'»l(.<i ^«Tt TTTTT, <plF»q»'s *i^»i 
<$*$ ^6* ^FiJ *rf^£r 'SltoW £|C4l*H ^ 

Hft (?i c#^r^i^rm "sjiwt ^hi*®^ ^ R«pRci*5 C4H«i ^r i 

^ C#*M ^5RTO TO 1wi£|^ ^JT ^tfws W( (Sr£ ^HFit TO WQ 
^5c<FT<4 ®i^(.® <p<jh *pc« 1 OT •Fj 5 ? ^R> '3$, ®lc<P R < pRc*i*5 

^ i ^rr ^ i 

^ "sriwr dna-4^ cm <tos 2tt%?®, sn% 

'Bl'SCl <P<ll RC?)C5. i f^FT 2|c < pl < lc 6 1tl '5Jt*0C s T ‘i'jj'l ^f*H5ppP|^ 

^l(.<m C4IWI CTOTlto ^®Tt ^ GMO (Genetically Modified Organism) o<p|c«ilfBc<p 
■^T ^tTOff^? 5 (Transgenic) i 

j®f(£f5f'8 i£T ^5 ^|»IC'StR<P ^ *ra I %C»i Rv5cB*1c*1«l "SitWT ^t ^SFIJ c<ic<p|c»il 

wwiwi *m* <?ito «twfl>* viR>f^w*H m \ ~$M* ~$M\* w 

m ostwIksH 9m cmx M^r stfom ow,Hfl»4iiPi 
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##5aH 




Sl^FoC'S'Q &®1(.5. 


*w-cTO> to to, to to &sr faro i #ro^?r toto <.^wfi3<i> iitefac<Hw« 

'^Jt‘ p 1T^f& ^It?TQ ftTOlWfC^ i£R? "TO^ I 4'otW CT TO, CTf& fStTO'Q 

OStMfi><WlPl -sif^Fl^B TOtfTO l TO ItTOtfTO #<r TO® CTO #TO CTOR, TOR 
ferMlM 4TO TO* ^ TO*lfW f®R ^TOT (FrTOt ^r TO CTOtf stwtf® cro* cttot I 


14.3.1 (GMO) ^t R4>RW$ DNA 0^5 TOfa 

^CTO TOf TOR TO TOTOTO <Ul<K&fTOl, TO TO Escherichia coli i <Ul<Kl?f«TO 
to ’ttror to c$twfi5<* ®rfTOrc*r c#*h ^iR«f© toc^i crot^ 

fs<pRc.*1*5 1®TOM ftcb vStsH <P3l TO^CR (fS3T 14.02) '0|<1«1^«1 <K3 

^PTO <psl TO: 

(a) Sf^lCSf TOT «t)<i CSlC® <p|fwp'® f^STO^ ®T$C® <P3l TO I TOTO ^ fet(/is 

TO 5 ^r <wi9to Hero toto tor to TOPcSfrom *N3i® fo*FM <}to* to to i 
srnsrfro tos TOrcsfrot croro cancTOfTO <n^c?r mro# r®w f®TO4 <M 
Roller© TO© *fTO"^PTO®t'5tC ; T ?ITO I 

(b) <*i *itc*r ?Nw f®TO<s to? to f®TO<ro® fro*m tocto tomi^st 

%?i <p*it TO I TO f®TOTO <TO C®TO TO*fifo© ^if&F® %TO site® i 

(c) 4 *rtc*t *n^cro to® totocto tost^t %g to 1®toto® sN^s I^tototo 

"TOt sfi^s ijcTO TOisfte*? ■to to i «rt^cTOf to®! to? tot i to wt 

f*#& %ro ?fts?fr® fc©ft to i R®fro%^ *N*I® 4*R TO 

f^TOTO tff^v® ®R'*t 1 

(d) to fro^fro^ sirTOro® ®t®eSRro f%ro sim tom to i *if©®foro4 

TO® C^tw TO*t 44 WW TOto ^mwero TOi fil*l*MW«lM4 WT ^ 
tTO OT •qjl<PCi3l^<jl #C^ ^fc5, '©fc^ ^C«T i 

(e) ^TO TO^tft TO^?# TOt TO TOcSf^TO TO 

towto^ii 4TO%s? <ji4ciJQiihj,wi^ TO?rr^i 

^ TOcSf^It^TO £lc'©j«pl^c'© 'TO' TON 5 '© TOC^ i ^ »Nf^© f^R 

Mt TOC^ TO ^ Ito (3 ^? i fTO^ TOTO TO?T TOJ TOt? TOT 

(RQTTt ^ i 


*0$br 























































































$o)}r 





0 ijffi && ( E. coli « SftPfam) 
DNA-<T 








DNA-Jffwfw 



DNA '^tSVsRT ^5U 

© dna-?t ^ Q*fk-t$ 
DNA 





fSsr 14.02: DNA 2f^ 

















RtgfRF 'ltl<i£|<[j® R Ht»i (.<pHc®i<i RRw Hr ’R'lhswm siH»?il?i < plH*i»'s taPivj '3F 9 t 
’gptfBlw *W©?r rr w ^?r m rsH(^ $Rw R HrS genuti 

^*rr «a si^HrHr ^ rb*i 

Rg 5 ? tppt vSvsI-qc-M-si CRtai £fcPn© 8|sRC«m ^spRR Hr £|c.<pH®i '©IC»1<P <^f*f <p|<fo5], RtRf 
2f#n» smm si^rn Hr ’fw r*ir ^ HrSr©) siriHs rcr %hr*j, 

Hr sim^m* rrft ft<f>&<i$ R ctoiwi smif^ rcr 4R r 4riHr Hr 
?rp# **iRm rr wn sf^n® 2t^?r riHrr "Wm Rsft rto w?r 
S lwileR1 Hr £|<.rH<.« 1<1 RRtR Ip <?® < PlH*P'© faf*1W1*M^ 2ft% R R<J#R R'GR 
?m I 2fcpFs StWRR RtHRR Ht??R RW ^1#F® HRQ *W©<t TO (TO *ro «*tr 
* lH%v© HtFR *W©R3 TO RH *>lHf%Ri Hr 2IC.RMW «Ml4lH«t*© Hr ^IHI'OWtl 
mm <r^ 4<r Hr *w©r3 HPf© i sfcPn© stsrr crhrt #sHRRsr 
(Biosafety) %R *tRp5 fTO H?lHn® Rf Hr Si^Hc^ CTO 'R , '©'sfl!'s<P'sl(.<i ^ft^s 

■^HHRRR pRR-^lR Hc?I H?jHr© I £|dPi'® SfSRW HR^st (Toxicity) *tifat RR '3$ R, 
R»*^ Hr 2k<pl*k«i HR$RT (Toxicity) ’llWl RR R?I i 

14.3.2 ^faPlfllRkMH <U<l^ls 

(.'stc r ifD<p R HrHc»p& DNA 2|<jl^ ^c«il ^I^Pir i ss*$3 vSt*rij 

TOt R§*T 'Q ^© faHtf5pppft #R R fTO 'sjt^p R^SRTO eiMh To mi i ^ 
R*TO §^©1*10*0$ RRR Rf#s RTO I 

(a)^§W: 

m c^wn^s stfroi^t r*im«i m $rrt rr rto i 

Bacillus thuringiensis (Bt) *iNr <uIrc,dH<iI<i Hr *1(^1 j £|ER*t rsIc*iI<i RtR'f <.'stc*ifDR'©k<i 
9 lH<lfs's *RRRTO Bt Corn, Bt Cotton ^©ItH RCT '©iHR'© RR 'TO' 

HH 'jal, HH *iR (fk»T) ^©JlH '5'slR'© 'TO^ I <p j i«i <Rpk'5T 9 ICD<il (Lepidoptera) 
(£1^ <r>Pi'Q«icD?il (Coleoptera) '©c'©'^® ^%?R '^H 9 t^®C®R £|R>wI*I^I i 

^ ss^m mm sitot^t *mwh wf© m cwt mm «*fl» 

CSflHiR (Coat Protein) Hr ^HI*teW4 RP CRRl^R mm (ToMV), C&tTOT 

CTHrf^R mm (tmv) mi c&Rtwt m® hr or m<$ mm (tmgmv) gtfer^t 

■5FTO?T 'Sfl^© v5vsl<l*( ^Rt TO^ I ^ '»l^h (PRSV) 2ll'S«ll<R C’k’R Rt^® \»vsl<l*i 

rR i ^3ftR sifswl^t Hr ^hl*«wti ^tw <rt> 2lP>wl^t cRr Rlg?r 






















































































































(Herbicide 


to© &fcnw« totot ^iw i 





tolerant) ^Tt ^©JlH WM TO iTO TO TOW i 


to totrr <ii4dsR«i cro* frosfiHr tototo rH$ fro fcwdsiiv© totpto to 
TOftTOftTO* rH^ 3 (Herbicide tolerant) School* TO© fc©H <p^c v © RRR tow*i i TO^olw 
TOtHR, ^Bt, TO, ^TlWHt (Canola) ^©JlH TOIW TOP rH$ TO %RR TO TOW i 

OWHflJ* ^f£?fTOtH?t?R TOW TO TOlfTO faHT^J (Trait) ^£tm TORI TO i 

RtHfTOPTOR 4TO 4 TOTRR tlTOtlTO ^Hr TOTO5J TOW I CWf TO TO? TO 
TO 5 ^ TOR TOTWlRtTO 5 rH*} 3 (Herbicide tolerant) TO? CTOTOTO slfowl^t (Insect 
resistant) ^TO*t TORT TOW i 

Hr’P® ^TOTOR TOIW RTO«R ^TTOr t§TOR 'TO TOW 1 (RSR, TOT Hn&lfRR A TOT Hfr- 

<wi«ifi>*i fro totpto tot tow 1 ^ tor tot cto> sfro to© cror tottrt tor ^tr 

A CTO TO RT 1 TOT rtta Rt TOR CTO TOTS fitW^t TOTO TOW i TOflTO 
TO? TOT TOR^tR Hr ^hhswra RtWT HR’F© *rfTO©R (Genetic modification) Rfi>W 
HItoT TO© &&MWR CS^T WIW 1 


(b) 2t#R won : 

RRlfRR 1 ^ CRRR, RfR ^W ^TOlWR RfRRH ^Hr TOT Protein C Hr *RtTO©R RRT TOTW i 
TOR ^§T RWRRT TOTW '©ilc^ i 

^TOTO 4R? TOWR ^RtRR RlVblWlR $TTO*IJ Rt^CTO ^Hr TOT Rift TOTOR Hr 
*R tTO©R TO C^R CTORHr* *lfTO©R RTjfiRf TOWi C^R *t*tWR *|HrM « ^RRtoR 
^Hr TOJ RJlR5U>fRRR 2 H Hr, RRT CysE TO? CysM 05^5R HtWlW ^RTTOsR RRT TOW i 

(c) TORJ «>mw: 

RT’jR, TOT TOf, »$Bt « CTOiHRT TO* TOR RtWR ^tHr* ^f*r rreTOr (Growth 
hormone) Hr ^RRPTORR RTRJW CTORHr* RfRRTORR STHrR TOR RlWR 'SIlRHR STR 60 
TOT Rv5 RRTRTOTOWi 


(d) H%TOt ww: 

CTOrHr> *tfRRTORR RTTOT TOR ^SflR 5 WR> W*lHl^HR H-^TOTO 'Q^[R 

fcoHTO^i 

















































































'Shfi'fcM 


fco%T Wt? TO Osrt<Mt<l ’if^fs's £ coll «Jl4CSSQ«l ^ 
C3|C^ <ilRle?j<P'»lc<l R'l^Pll t'oR ^(.c^, *IT ^t TStTOfi**! Cfllc’fa t&fovilil 


(Mriflta'lM *lte<jf'»'s £ coli «Jl<PU?R*l! <sm c«fw »ll«M^f*Rr ^CWM (growth 
hormne) SlJt^pfPTt^ *ulc$ } l<pl'sr *pjlss (GM-CSF) ^POTlPi 'S'*rl 9 f^ 

^sjlR t'sR <p^l 3,ct^ i i^^lt 'oi^I'o|R<p *llci>l ^TO C^t^t (dwarfism), '»!$,<! hetR'© 

<pjnn, aids ^o#i?r <u<i^^ ^.cw?, i 


(e) *lRw*1 W*\H: 

C*ldall®i*il*i 'Q *j 5 c 1 ^s<p<H, 'pMwwi <psuc*1l*H, ^ojtft 

<#m wwft tin toc*u ^ £f^<r ^ to i Eft sk.<fMw« 

fc*|?r 9 fc^ c 1t TO ^=T ^ ^nw?r Pseudomonas «JM»d?E«l TO TO - 

«|f^D*t?r C^wf 'Q ^l$C^ I <PI<T< 1 C<P ^5 ^ TOT *lRic<Mc<P <p^c« i 



l£]<f><^ <J>jW 


<p|6(: 'Q C'STC“ifl5<P i*RT <U^N R*)C*I '5f®'P*1 ^?T 'Q (2ite 

$*wmTOI 



4'TO'^IW 


^t° <7 ilcic‘ t t 'Q c'srwfi><p f*tTO' gffroirT fcof^ 

<P<I 'Q Pl'spC*?^ 1*1<Pl3 Sf^l 'Pft'Q I 



















































(?) 



1. 'afRHi "5^*0^ fcsft ^? 
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